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Triangles and Angles

Goals - Classify triangles by their sides and angles.
- Find angle measures in triangles.

VOCABULARY

Triangle

Vertex

Adjacent sides

Hypotenuse

Base

Interior angles

Exterior angles

Corollary
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NAMES OF TRIANGLES
Classification by Sides

AN < =

3 congruent sides At least 2 congruent No congruent sides
sides

Classification by Angles

"3 acuté angles 3 congruent " 1 right anglé” " 1 obtuse angle -
angles

m Classifying Triangles

Classify each triangle. Be as specific as possible.
a. ABC has two acute angles, b. DEF has one obtuse angle

“one right angle and two and no congruent sides. It is
congruent sides. It is a an
B ' F
45°
] 45° :
A c b £

THEOREM 4.1: TRIANGLE SUM THEOREM

The sum of the measures of the interior B8
angles of a triangle is ) /\
m A+m B+ m C= A C

————
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NAME DATE____ PERIOD

Skills Practice U Bluc

5-1

Classifying Triangles
Classify each triangle by its angles and by its sides.

1.

2. 3. 16 ft_40o>\16 ft
5 cm 100
3 cm
40° 40°
L] 25 f
4 cm

6 in.

30 cm

Make a sketch of each triangle. If it is not possible to sketch the
figure, write not possible.

10. right scalene 11. obtuse isosceles

12. right isosceles 13. right equilateral

© Glencoe/McGraw-Hill 180 Geometry: Concepts and Applications



NAME DATE_____ PERIOD
Skills Practice

Angles of a Triangle
Find the value of each variable.
1. 2. ) 3. 7100

50° 45° e
B4°
7 8° 8 9. 605
x°
75° X

10. 11.

Find the measure of each angle in each triangle.
13.343° X 14.

3x + 10)°

64 @x°
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Twe

m 1= +

THEOREM 4.2: EXTERIOR ANGLE THEOREM

The measure of an exterior angle of a
triangle is equal to the sum of the measures
of the two nonadjacent interior angles.

complementary.
m A+ m B=

COROLLARY TO THE TRIANGLE SUM THEOREM
The acute angles of a right triangle are

/N

A c

C
A/O\B

m Finding an Angle Measure

value of x:
X° 4+ 50° = 2(x + 4)

o]

or

.

You can apply the Exterior Angle Theorem to
find the measure of the exterior angle shown. 50°
First write and solve an equation to find the fo 2x + 4)°

Apply the Exterior Angle Theorem.
=X Solve for x.
Answer So, the measure of the exterior angle is 2 - ( + 4)°,

Q Checkpoint Complete the following exercises.

1. Classify the triangle by its
angles and by its sides.

2. Find the measure of the
exterior angle shown.

(3x + 10)°

Copyright © McDougal Littell/Houghton Mifflin Company All rights reserved.
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NAME DATE PERIOD _
Practice 4, 12

Exterior Angle Theorem
Name the angles.

1. an interior angle of AMDT

2. an interior angle of ATDX

3. an exterior angle of AMTX

4. an exterior angle of ATDX

5. a remote interior angle of ATDX with respect to £2

Find the measure of each angle.
6. 21 E 7.

D
1
F
8. ,P R 9. /U ' T
127° 85°
P
S
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NAME DATE____ PERIOD (gr%

Skills Practice

[ Pl
Exterior Angle Theorem
Name the angles.
1. an exterior angle of AABX 2. an exterior angle of ABEA B

3. an interior angle of AABX 4. an interior angle of ABEA

1 3ls ev7 C

5. a remote interior angle of 6. a remote interior angle of A s
AABX with respect to £7 ABEA with respect to £5 0\4

Find the measure of each angle.

7. 2.C 8 1 9 £2
B X R T/
rlsa*’ 1 75 2
“A D c
1059 65° 07
z Y J
10. 23 11. 24 , 12. 45
3M \E G R T
7\ a7 135° 5
H \(/
689 w
A A

Use the figure at the right.
13. Find the value of x.

14. Find m £ B.

15. Find m ~ BMA.

16. Find m/£BMZ.
Replace each O with <, >, or = to make a true sentence.

17. A B 18.
- T=~2 3

19. F

£

/
msz30Omsl msbOms3 ms20ms4 +miLb6
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NAME Date

Practice A

For use with pages 194-201
in the figure, AB = BC and BD_L AC. Complete the sentence. A
1. BCisthe ____ of right triangle ABDC.
2. BDisa_____ of right triangle ABDC.
3. ACisthe _______ of isosceles triangle AABC. D
4. The legs of isosceles triangle AABC are and
5. The legs of right triangle AADB are and

Classify the triangle by its angles and by its sides.

6. 7. 8.
30° \
75° _ 75° H
9. 10. 1.
W

Classify the sentence with always, sometimes, or never.

12. An equilateral triangle is an isosceles triangle.

13. An isosceles triangle is an equilateral triangle.

14. A right triangle is an acute triangle.

15. An exterior angle of a triangle is acute.

Find the measure of the numbered angle.
16. 17 1 530 18.
42°

9,

A 68° 2\102°

u

Copyright © McDougal Littell Inc. Geometry
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Kuta Software - Infinite Geometry
Angles in a Triangle

Find the measure of each angle indicated.

1)

3)

5)

7)

65°

57°

20°

137°

130°

e

102°

30°

20°

Y

Name éLf

Date Period
4)
85°
2 50°
6)
?
o 100°
< jy
8)
\ 155°
60°



10)

1) ; 12)
84°
?
36° 357 23°
13) 14)
156°
155°
115°
20° 35°
85°
?/
15) 16)
45° 45°
680 1000 5 790
60° -

N



Solve for x.

17) 18)
55° x+ 74
8x+2
540
70° 60°

19) 20)

64°

27° x+51
97 + x
v

A

soo/ Y

Find the measure of angle A.

21) 22)
x+59 x+37  x+67
A
84° x+51
A
23 24
) A — ) A
3x—6 130°
x+23
8x+4

80°




n

4-2 Congruence and Triangles

Goals - ldentify congruent figures and corresponding parts.
- Prove that two triangles are congruent.

VOCABULARY

Congruent

Corresponding angles

Corresponding sides

m Naming Congruent Parts

Write a congruence statement for c
the triangles. Identify all pairs of
congruent corresponding parts. A

Solution R
The diagram indicates that A A

The congruent angles and sides are as follows.
Angles: , ’

Sides: , ,

.
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NAME DATE PERIOD
Study Guide |
UL Blue

Congruent Triangles

When two figures have exactly the same shape and size, they are
said to be congruent. For two congruent triangles there are three
pairs of corresponding (matching) sides and three pairs of
corresponding angles. To write a correspondence statement
about congruent triangles, you should name corresponding
angles in the same order. Remember that congruent parts are
marked by identical markings.

Example: Write a correspondence statement for the triangles in
the diagram.

ALMO = AXYZ

Complete each correspondence statement.

F 2 8B 3. //}T
A By <1k
¥ C C o \\I\j:

H
ASAT = N2 ABCD = A7 AGHK = A7
Write a congruence statement for each pair of congruent
triangles.
4‘ T

Draw triangles AEDG and AQRS. Label the corresponding
parts if AEDG = AQRS. Then complete each statement.

7. L E=2 8. DG= 2
9. LEDG =2 10. GE = 2
11. ED = 2 12. /. EGD = 2.
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NAME DATE PERIOD

Skills Practice ¥
4. 2 Bluc v

Congruent Triangles

Name the congruent angles and sides for each pair of congruent triangles. Then draw
arcs and slash marks to show the congruent angles and sides.

1. Al\ /\x 2. M Ava
c B Z Y o N ©
NACE = NXYZ AMNO = ANCBA
E z
b z Q &
i c
/
ABDE = ANZNQ® ATRI = NZAC

Complete each congruence statement.

NANCAX = AN ?

AEIX = A ?

10. L M A
Io) C§j§
B
NABD = A ? ALMO = A 2
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NAME DATE______ PERIOD

5_4 Pl‘actlce q‘/LG]u}

Congruent Triangles

IFARST = AABC, use arcs and slash marks to show the
congruent angles and sides. Complete each congruence

statement.
1..C=_27 S T A
2. /R =_7
3.AC=_?
R C B
4.ST = _°?
5.RS=_2
6./B=_7

AABC = A ? AACB = A ?

9. Given AABC = ADEF, AB = 15, BC = 20, AC = 25, and
FE = 3x — 7, find x.

10. Given AABC = ADEF, DE = 10, EF = 13, DF = 16, and
AC = 4x — 8, find x.

© Glencoe/McGraw-Hill 196 Geometry: Concepts and Applications
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THEOREM 4.3: THIRD ANGLES THEOREM

If two angles of one triangle B
are congruent to two angles &
of another triangle, then the A c

third angles are also congruent. ES
if A ~ Dand B f:—?_ E, D F

then

m Using the Third Angles Theorem

Find the value of x. V  X. @4x—5F

- 67 o
Solution . U<Tor

in the diagram, V '~ Y and zZ
U 2 Z. From the Third Angles

P

Theorem, you know that W = X. w Yy
So,m W = m X. From the Triangle Sum
Theorem,m W = 180° — 54° — 67° = °.

Lb(‘? 2 Eﬂ’ § mZW = mZx Third Angles Theorem
, °= (4x — 5)° Substitute.
(\‘/} otk - (
Yyerticak = 4x Add to each side.
cbi%]lf’{j’ o

=X Divide each side by __ .
@ r‘g,ﬁl(z%q v
S Side Determining Whether Triangles are Congruent

« or . Decide whether the triangles D G
Shered are congruent. Justify your
35 Ade reasoning. F

E H
@ J/?uh& Solution

a/nfx)li 4 Paragraph Proof From the diagram, you are given that all three

\.

pairs of corresponding sides are congruent.
DE = , ~ GF, DF =

Because ZD and / H have the same measure, ZD ;‘;LH. By the
Vertical Angles Theorem, you know that .

By the Third Angles Theorem,

Answer So, all three pairs of corresponding sides and all three pairs
of corresponding angles are . By the definition of
congruent triangles,




THEOREM 4.4: PROPERTIES OF CONGRUENT TRIANGLES

Refiexive Property of Congruent Triangles B
Every triangle is congruent to A Z | c
Symmetric Property of Congruent Triangles E
If AABC = ADEF, then D A F
Transitive Property of Congruent Triangles i K

J L

If AABC = ADEF and ADEF~- AJKL, then

@ checkpoint Complete the following exercises.

1. Find the value of x. (5x — 2)°
A M

LKE A

2. Decide whether the triangles are congruent. Justify your

reasoning.
D{'\.z\ Y
E "y F X
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LESSON

NAME Dare
42 Practice A

For use with pages 202-210

1. Given AABC = ADEF, name three 2. Given AMNO = APQR, name three
pairs of congruent sides. pairs of congruent angles.

A D N Q
I\ /l ) .
B > E
O R

3. Copy the congruent triangles shown at the right.
Then label the vertices of your triangles so that
ARUV = ATNF. 1dentify all pairs of congruent
corresponding angles and corresponding sides.

In the diagram, AMKL = AJET. Complete the statement. M J
4. /L= 5. MK = .‘ 6 cm.ﬁ
6. m/M = 7. mLT = h K >

8. ML = 9. AETJ =

Complete this statement.

10. If AWRD = APLK, then WR = ) 11. If ABGT = ADSN, then /T =
12. If ASVP = AMTQ, then PS = X 13. If AJCX = AMWP, then XC =
14. If ARHK = AWVO, then AKRH = . 15. If APMC = ALDX, then /M =

Identify any figures that can be proved congruent. Explain your reasoning.
For those that can be proved congruent, write a congruence statement.

16. A B 17- X
w 1%
D C z
18. 19. /
o
H ' d : K
N P a
30 Geometry L Copyright © McDouga! Littell Inc.

Chapter 4 Resource Book All rights reserved.



LESSON
NAME

Dare

For use with pages 202-210

Standardized Test Practice

TesT TAKING STRATEGY One of the best ways to prepare for the SAT is to keep up
with your regular studies and do your homework.

1. Multiple Choice If AABC = AXYZ, which
of the following statements below is not true?

@ /B=/Y @® AB=XY
© /CBA=/ZXY @» AC=XZ
® /BAC=/YXZ

2. Multiple Choice In the diagram, AEFG =
AHIJ. What is the measure of ZH?

F I
35°
E G J H

® 65° © 70°
(B Cannot be determined

@ 35°

@ 80°
3. Multiple Choice In the diagram in Exercise

2,EG=_17 _

@ HI

@ FG

4. Multiple Choice Given /X = /N and
£ Z = /0, find the value of x.

® HJ © J
@ Cannot be determined

N
Y
75"
X Z (5x — 10)°
M (o
@ 19 ® 38 © 95
@ 85 @®& 20
5. Multiple Choice Use the diagram in
Exercise 4 to find m/ Z.
@ 19° ® 38° © 95°
@ 85° ® 20°

Geometry
Standardized Test Practice Workbook

6. Multiple Choice Given /M = /B and
/K = /C, find the value of x.

p B
A
M L
A c

@ 43 ® 40 © 82
@ 58 ® 29

Quantitative Comparison In Exercises 7
and 8, use the given information to find
the indicated value. Choose the statement
below that is true about the given value.

@ The value in column A is greater.

(B The value in column B is greater.

@ The two values are equal.

D The relationship cannot be determined

from the given information.

Given: ABCD = EFFGH

H G
Column A Column B
7 X y
8. m/ CBD m/ GHE

Copyright © McDougal Littell Inc.
All rights reserved.




Find the missing varlables. To figure out the joke, place the letter of each pro
n the line(s) below. Some blanks will go unfilled.

above the answer o

blem

©

6 50 42 30 30 69

- Triangles — Interior Angles

B 27 & B0 42 77 36 24 53 T

Joke #&

14

Mna

1aba Warkchesta @ 20000 NASCO




Match congruent parts or shapes. Draw a line from the dot behind
your answer in the first column to the dot in front of your answer in the
second column. The line will contain a letter and a number Use the let-
ter/number combinations to fill the blanks at the bottom.

Words:

e : " \v |
A ! C T
/ADEF = ANSW

D

LA 4 A ®Z£D
BC e _ 7 0 * /R
N e 2 o /T
e 10 ' L
LB & 0  «Ws
CA o . F oo LF
o R  eMFR
ABAC. . = - MR
ADFE o ' N M *AMR
LW e 9 o /ATRM
ACBA o © . I [ *ASNwW
A\EDF o o ANWS

1 2 3 4 5 6 7 & 9 100 1

Triangles — Congruent Parts and Shapes ~ Joke #14

20 Geo Joke Worksheets © 2002 NASCO




'l‘riangle Congruence ‘Theorems /H
You look like twins... Are you? Let's have a little look at that there DNA shall we?

Remember back when we talked about what congruent meant? No? Okay, remember it means two
shapes that are exactly the same size and shape..like identical twins. Okay, so two people run into
each other walking down the sidewalk, they look exactly alike. Are they long lost identical twins, or
just a freak coincidence of genetic mayhem? Well, there's a good way to find out... You guessed it! A
DNA test will confirm if these two are twins or just scary.

The triangle congruence theorems are no different than a DNA test... Okay, well there is less blood
and bodily fluids involved... but other than that they perform the same function... confirming
identical triangle twins.

They are SSS, SAS, ASA, AAS, and HL (for right triangles only).
Huh? Okay, we will look at an example of each before we get into practicing.

SSS stands for Side, Side, Side. If three sides of one triangle are congruent to three sides of the other
triangle then the triangles are congruent. Take a look...

A D o=
égEP_F given
C=EF given
So AABC=ADEF by SSS.
B HH C E H F

We say "given" because they have been marked
on the diagram like that info was "given"” to us.

SAS stands for Side, Angle, Side. If two sides of a triangle and the included angle (means the one
between the two sides) are congruent to the two sides, and an included angle of another triangle
are congruent, then the triangles themselves are congruent. Take another look...

C D
AC=0D given '
£C=4D given
CT=DG given
So AABC=ADEF by SAS.
A T £ G

WATCH OUT! If the angles that are congruent are not between the two sides like this...

AANC

then it's not SAS, it's ASS. Don't say ASS! Don't use ASS! It is not a congruence property! Don't use
SSA either, because it is just ASS backwards.

© 2010 www.letspracticegeometry.com
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ASA stands for Angle, Side, Angle. If two angles of a triangle and the included side (means the one
between the two angles) are congruent to the two angles and an included side of another triangle,
then the triangles themselves are congruent. More looking for you...

Q T .
£R=1U given
RQ=0UT given
£Q=4T given
So AQRS=ATUV by ASA.
R S U \'/

AAS stands for Angle, Angle, Side. It is really just a form of ASA. Think about it, If you have two
angles in a triangle you can always find the third using the Triangle Sum Theorem. If you have AAS,
you can find the third A, and get to ASA. Fortunately, we don't have to actually do this because it can
be as hard as it sounds. Here is an example of AAS.

£1=/L given

H K
2]=£M given
TH=LK given
So AHIJ=AKLM by AAS.
J M
I L

HL stands for Hypotenuse, Leg. What kind of triangle has a hypotenuse? A right triangle of course.
This special congruence property is for right triangles only. If the hypotenuse and one leg of a right
triangle is congruent to the hypotenuse and leg of another, then the right triangles are congruent.
This is actually a shortcut for SSS because if you have two sides of a right triangle you can find the
third using the Pythagorean theorem, thus arriving at SSS. Fortunately, you don't have to do that
either.

A D AC=DF given

BC=EF given

So AABC=ADEF by HL.
B c E F

Make sure when you do this one that you actually have a hypotenuse and a leg and not two legs.
(If you do have two legs the right angle will be between them giving you SAS. Trust me, you'll see.)

Great, these really don't get too hard except sometimes you have to come up with some parts that
are congruent, like alternate interior angles, or shared sides. We will start with some simple
examples. When we get to the little bit harder ones, I'll walk you through how to find the missing
pieces.

To the twin mobile!...Okay, bad example.

© 2010 wwwletspracticegeometry.com
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bubble your answer below.

A

AN

J | L

1

Bubble the correct answer choice from each item above.
#1. #2. #3. #4. #5. #6.
OA. OA. OA. OA. OA. OA.
OB. OB. OB. OB. OB. OB.
QOcC. OcC. OcC. OcC. Oc¢. Oc.

OD. OD. Ob. OD. Ob. OD.

© 2010 www.letspracticegeometry.com

#7.

OA.
OB.
oc.
OD.

#8.

OA.
OB.

OcC.

OD.

#10.
OA.
OB.
oc.
OD.
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the triangles are congruent by A: SSS, B: SAS, C:

ASA (AAS), or D: HL and bubble your answer. B A
1. A
BC=EF given
LC=LF given o
b B AC=DF given
C So AABC=ADEF N
by SAS. T
E F
3. H 4.
[/9\ B
G I F Y
/;9\ A
N
J L E
5 {6. R
E 4 D Q
W
T U
]J
o 0
A"/
7. vV 8.
B E
U
X A
w D
Z C F
Y
Bubble the correct answer choice from each item above,

#1. #2. #3. #4. #5. #6. #7. #8.
OA. OA. OA. OA. OA. OA. OA. OA.
OB. OB. OB. OB. OB. OB. OB. OB.
OcC. OcC. OcC. OcC. OcC. QOcC. (@] OcC.
OD. ODb. ODb. Ob. OD. OD. Ob. Ob.
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hidden congruent parts. Also..some are not
necessarily congruent. If they aren't, don't bubble
anything. The first two are examples. Give it a go.

9. Shared Line
A / B CA<BD given

1U. S

Vertical Angles

. T
2CAD=,ADB given . SoAPQR=ATSR
AD=AD shared line LP=LT given by AgA
Q PR=RT given '
So ACAD=ABDA £PRQ=4SRT vertical
C A by SAS.
12. 0
11
A B H P
o ED g E
13. 14,
A
/AX\ A
M
H
C
D
15. 16.
E
P Q
R } S
Bubble the correct answer choice from each item above.
#9 #10 #11 #12 #13 #14 #15 #16
OA. OA. OA OA. OA. QA OA. OA.
OB. OB. OB. OB. OB. OB. OB. OB.
OC. OcC. OcC. OcC. QOcC. OcC. @] OcC.
OPD. OD. Ob. OD. ObD. Ob. OD. OD.
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1/,
A B
xi;;zggiii¥XD
19. T
V/\AU

W X

21.

23.

w A
R S
D
CF

P

4

O
N
20
T
A
2

A

2.
4
P

oM
P
S
R
2
B
C
E
/?\/0
E

Bubble the correct answer choice from each item above.

#17
OA.
OB.

‘ oc.

OD.

© 2010

#19 #20
. OA. OA.
OB. OB. OB.
oc. oc.

1S5 | g |

www.letspracticegeometry.com

#18

#21
OA
OB.
Oc.
Ob.

#22

OA.
OB.
Oc.
OD.

#23

OA.
OB.
oc.
OPb.

#24
OA.

OB.

Oc
OD.



25. 40,

B
C
E
p v A
D
Q
E R
S
R
0
A

D

2

29. 30.

D

A

K

31.

«
2
=
N

D

Bubble the correct answer choice from each item above.

#25 #26 #27 #28 #29 #30 #31 #32
OA. OA. OA. OA. OA. l OA. OA. I OA. l
OB. OB. OB. OB. OB B. OB. OB.
\ oc. | dc l o l o l Sc l oc | oc¢ ’ o '
OD. Ob. OD. OD. OD OD. OD. OD.

© 2010 wwwletspracticegeometry.com
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Skills Practice
Y 1Al

ASA and AAS

Write a congruence statement for each pair of triangles represented.
1. In AABC and AZXR, /C = +/X, /A= /Z,and AB = ZR.

2. In ADEF and ABGO, /D = /B, LE = £0, and DE = BO.

3. In ATRI and AGAN, /T = /A, TI = AG, and TR = AN.
4. In AZIP and ALOS, /P = /0, +I= +L, and PI = OL.

Name the additional congruent parts needed so that the triangles are congruent by
the postulate or theorem indicated.

5. AAS
£ A
Mﬁq b c
7. AAS
M B
o{ l ! DA
N c
Determine whether each pair of triangles is congruent by SSS, SAS, ASA, or AAS. If it
is not possible to prove that they are congruent, write not possible.

10. s ) T
X R

© Glencoe/McGraw-Hill 205 Geometry: Concepts and Applications
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4 SNS
the triangles are congruent by the given property? A XT=YVW
1. SAS X n
v B. zX=sY
A. AC=CD gt
A B B ,A=/D w C. YZ=XZ
c. AB=CD D. WZ=XZ
D. £ABC=«£DBC
Z
C D
Y
3. AAS 4. SAS A. £QPS=£SQP
B. 2QSP=/RSP
A. £IG]=£HGI Q C. 2QSP=RPS
G H B. IG=H] P D. «R=£Q
C. 2IGJ=<HJG
D. ¢H]G=<HG]
S
R
I J
5. SAS B 6. SAS A. Nothing
A N C A B. £TCS=,ASC
g 42=¢g C. zA=/T
2C=z ~
. D. £TSC=,ACS
C. «B=<«E a~r —
c D. £A=/F E. ﬂ < AC
D -
T S
F
E
7. AAS 8. SSS _
W A. WR=AR
B. AS=AR
., B A scacB A ¢ Wre
B. CD=AB D. 2zRAS=/ARW
C. 2BAD=/ABD
D. £C=+BDA
C R S
Bubble the correct answer choice from each item above.
#1 #2 #3 #4 #5 #6 #7 #8
OA. OA. OA. OA. OA. OA. OA. OA.
OB. OB. OB. OB. OB. OB. OB. OB.
’ OcC. OcC. OcC. OcC. OcC. OcC. OcC. OcC.
OD. OD. ODb. OD. Ob. OD. OD. Ob.
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p Ty ona A. BD=AC
A.2PQO =£QSR A B B. BA~CD
B. LPELP c. LBELC
C. 20=¢P D. CD=BD
D. £0=«R
0 Q
C D
R S
11. AAS A LF=/B 12.ASA A. £U=¢E
E B. ZE=/A u B <ELK=,UKL
D E C. LE=¢/B C. £U=£ELK
D. ZB=zA ) D. LU=ER
B C
A K
A
HL —
13. ASA 14. A AR= _N
A. AC=ED F B. @s@
B. AB=CD C. CR=FU
B C. AC=EC C D. CR=F
C D. ZA=/E
p e N
D U
R
A
15. SAS 16. SSS
L E V A zX=/W
X B. £Y2.V
C. YZ=VU
. U _a=vy
A. NM bisects LP D. YZ=XZ
N\ Ny BN
T \0" C. NP=LO Z
D. LP=MN W
Y
P
Bubble the correct answer choice from each item above.
#9 #10 #11 #12 #13 #14 #15 #16
OA. OA. OA. OA. OA. OA. OA. OA.
OB. OB. OB. OB. OB. OB. OB. OB.
OcC. OcC. OcC. OcC. OcC. OcC. OcC. @]
ODb. Ob. Ob. OD. OD. OD. ObD. OD.
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Proots Involiving Congruent ‘ITiangles ./N

First, let's analyze some proofs.

This is easy! All you have to do is explain in plain English what is going on in the proofs. We'll look at
some examples first.

AE. 1. Analysis:

Given: AB=DE , AC=DF and £A=4D
Working backward we must ask the key question,

C
B ' "How can we show that two triangles are congruent?"

The answer? A triangle congruence theorem like SSS,
SAS, ASA, AAS or HL. This gives us B1: AABC=ADEF,
by some property, but which one? To find out, start

working forward. Listing all of the given information
Prove: AABC"‘ ADEF gives us a pair of angles £A and £D sandwiched
between a pair of congruent sides AB=DE and AC=DFE.

A

Statements Reasons So this means we have AABC=ADEF by the SAS

1. AB=DE 1. Given 1 .

2 AC=DF 2. Given theorem which is B2: and the proof is complete.

3. £A=4D 3. Given

4. AABC=ADEF 4. SAS

AE. 2. Analysis:

Given: AB=CD, AD=CB

B C Working backward, we must ask the key question

"How can we show that two triangles are congruent?”
The answer? A triangle congruence theorem like SSS,

A SAS, ASA, AAS or HL. This gives us B1: AABC=ABCD
bys ome property, but which one? Then start working

Prove: AABD=ABCD forward. Listing all of the given information gives us
two pairs of sides AB=CD and AD=CB, but this is not

Statements Reason.

enough. We need another pair of sides or an angle

;‘ ‘%g i((:_:g ; g:z:g between them. Looking now at the diagram we have

3‘ ET);I—BT) 3' Reflexive property BD=BD as a shared line. So this brings us to say

4 AABD=ACDB 4. SSS AABC=ABCD by SSS which is B1 and the proof is
complete.

AE. 3. Analysis:

Given: AE Bisects BD, £B=£D
A D Working backward we must ask the key question,
"How can we show that two triangles are congruent?”
The answer? A triangle congruence theorem like SSS,
SAS, ASA, AAS or HL. This gives us B1: AABC=ABCD
by some property, but which one? Then start
working forward. Listing all of the given in: information

Prove: AABC=ADBC gives us a pair of angles 2B and D, and BD and AE
bisects BD. If AE bisects BD then BD is cut in half at C

Statements Reasons so BC=DC! This is not enough though. Looking at the

1.4B=¢2D 1. Given diagram we see vertical angles ZACB=£DCE, which

2. AC Bisects BD 2. Given gives us AABC=ABCD by the property ASA . This is

3. BC=DC 3. Definition of Bisect B1 and the proof is complete.

4. LACB=£DCE 4. Vertical angles

5. AABC=ADBC 5. ASA
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CUL LLESE LI U1 dily (HISSHIE STALCIHCLLW UL 1CddSUILD.

1.

2. Given: PQ=RS, and £PQS=~£RSQ

A

z

Given 2B=/E, and £A=/D

=~

Prove. AABC=ADBC

R

Statements Reasons

1. AB=DE 1. Given

2. 2.Given

3. 2A=/D 3.

4. AABC=ADEF 4.

3. .

Given: AB=DE, AC=DF, and BC=E
E

A D

Statements

1
2.
3.
4. ALMO=ANOM

6.
Given: PQ||ST, PR=TR

Given: AE bizec’rs B'—D, LA=/E

P
D—C B
Q
E
Prove: AABC=AEDC Prove: APQR=ATSR
Statements Reasons
1. £A=LE 1. Statements |
2, 2. Given 1.PR=TR
3. 3. Definition of Bisect 2.
4. £ACB=£DCE 4, 3. £P=4LT
5. AABC=AEDC 5. 4. LACB=£DCE
5.

Prove: ALMO=ANOM

Reasons

1.

2. Given

3. Reflexive Property
4.

|_Reasons

1.

2. Given
3.

4,
5.ASA
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Given: AB=DC

/. Ulven: LMZNU, and ZM=Z0 0.
M C
;
N | J
p 4 1
L A b

Prove: AMPL=ANPO Prove: AABC=ACDA

1 ] 1. 1. Given
2. 2. Given 2.AC=AC .
3. 3. 3. AABC=ACDA 3.
4 4. AAS
9. S
Given: PQ“’STT QR=ST, and Fﬁ“"ﬂj 10. Given: N is the midpoint of MO, LM=OP, and
LN=PN
:: < M N 0
U
L P
Prove: APQR=AUST
Prove: ALMN=APON
ns Statements Reasons
1 L Given 1.LM=0P 1. Given
2. 2. Given 2. IN=PN 2.
3. 3. 3. N is the Midpoint of MO | 3. Given
4. APQR=AUST 4, 4 4, Midpoint
5. 5.SSS
11.
Given: C is the midpoint of BE, 2zB=<E, and 12. Given: QT bisects SP, SP bisects QT
AB=DE

A D Q >
M {: R :
B C E P

Prove: AQRP=ASRT
Prove: AABC=ADEC

Statements Reasons Statements |_Reasons
1. £B=¢E 1. 1. QT bisects SP 1. Given
2. AB=DE 2. 2. 2.Given
3. 3. Given 3.QR=TR 3. Definition of Bisect
4, 4, Midpoint 4 PR=SR 4,
5. AABC=ADEC 5. SAS 5. 5. Vertical Angles
6. AQRP=ASRT 6.
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12. Given: LM=NU 1. Given: AB=DC, AB||DC, and BC=CE

D
M N
O
Lu 0 c
B— i E
Prove: ALMO=ANOM Prove: AABC=ADCE
Statements Reasons Statements Reasons
1. LM=NO 1. 1. AB=DC 1. Given
2. 2. 2. 2. Given
3. 3. 3. 3. Given
4, 4. Corresponding Angles
5. AABC=ADCE 5.
15. Given: PR||QS, £QPS=£RSP 16. Given: LP bisects MO, LO||MP
P
. R L M
N
0
Q S P
Prove: APQS=ASRP Prove: ALNO=AMNP
Statements | Reasons Statements  |Reasons
1. PR||QS 1. 1. 1. Given
2. £QPS=£RSP 2. 2. 2. Given
3. £PSQ=£SPR 3. Alternate Interior 3.LN=PN 3.
4, 4. Reflexive Property 4. 4. Alternate Interior
5. AABD=ACDB 5. 5. 5. Vertical Angles
6. 6. ASA
17.
Given: AE bisects BD, AB||DE 18. Given: Q is the midpoint of PR PS=QT and
QS=RT R
A
P
C
B
S
Prove: AABC=ADCE
Prove: APQS=ARQT
Statements ___|Reasons Statements __| Reasons
1. AE bisects BD 1. 1 1. Given
3. BC=DC 3. 3.QS=RT 3.
4. LACB=4DCB 4. 4, 4. Midpoint
5. 5. Alternate Interior 5. AABC=ADBC 5.
6. 6. ASA
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Isosceles, Equilateral, and
Right Triangles

Goals -+ Use properties of isosceles and equilateral triangles.
- Use properties of right triangles.

VOCABULARY

Base angles

1 Vertex angle

THEOREM 4.6: BASE ANGLES THEOREM

If two sides of a triangle are congruent, , B
then the angles opposite them are congruent. A <i]
If AB = AC,then /B= / . c

THEOREM 4.7: CONVERSE OF THE BASE ANGLES THEOREM

If two angles of a triangle are congruent,

then the sides opposite them are congruent. B

If /B = /C,then AB= . A<j
c

COROLLARY TO THEOREM 4.6

If a triangle is equilateral, then it is equiangular.

COROLLARY TO THEOREM 4.7
If a triangle is equiangular, then it is equilateral.
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NAME DATE__ PERIOD o

Practice
Isosceles Triangles p’h&
For each triangle, find the values of the variables. ,
1. 2.

116°

(4x + 20)° 40°

5. (4x +10)° 6.

40° y°

7. In AABC,m/A = msC and m+.C = 38. 8. In AJKL, JK =KL.If £J = 4x — 8

Find m2A, AD, and AC. and /L = 3x + 15, find m4£ J and
B m/L.
K
A
4x -2 ¥,
D
3x+4
C
J L
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NAME | /léi

DATE____ PERIOD __ .
Skills Practice

Isosceles Triangles

_ Find the values of the variables for each triangle. - - - : o

b Ja°

24°

Use the figure at the right.

13.InAADF,ifAD=x+6andDF=3x—10, D
what is AD?

14. In AADH, if m/ADH = 9x — 4, find the
value of x. 46°, i

15.If AH = 5x — 1 and FH = 3x + 21, what is
AH?

16. In AADF, what is m/ ADF?
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NAME DATE_________ PERIOD _

Study Guide

Isosceles Triangles

Remember that two sides of an isosceles triangle are congruent.
Two important theorems about isosceles triangles are as follows.

If two sides of a triangle are congruent, then the angles opposite those
sides are congruent.

If two angles of a triangle are congruent, then the sides opposite those
angles are congruent.

Example: Find the value of x. B

Since AB = BC, the angles opposite AB and BC are
congruent. Som/ZL A= m</ C.

Therefore, 3x — 10 = 2x + 6. o
(2x + 6)
3x — 10 = 2x + 6 A o
3x — 10+ 10=2x+ 6 + 10 Add 10 to each side.
3x = 2x + 16
3x — 2x = 2x + 16 — 2x Subtract 2x from each side.
x=16

Find the value of x.

1. 2. .6
 3x°

x+10

3. 4.
6. <@x+or Bx=Top
ax+2 6x — 30

&
o))
<,
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Proofs InvolvingEEETC

How to fix your car....

Q

Okay, remember that to use CPCTC (Corresponding Parts of Congruent Triangles are Congruent), it's
like saying that the carburetor from a
Chevy. But, if you have two carburetors from two unknown cars, who knows if they are same or
not? Okay, maybe a experienced mechanic could tell, but not me.

'57 Chevy will be the same as the carburetor from another ‘57

So remember... BEFORE YOU USE CPCTC YOU MUST PROVE THAT THE TRIANGLES IN QUESTION
ARE CONGRUENT FIRST!!!

Let's analyze a couple of these, and then we will get to practicing...

Ex. 1.

Given: AB=DE, 2A=£D, and AC=DF
B

A D

C

Prove: 2C=£F
Statements |

=
&

|
IR % I

1.
2.
3.AC=DF

B2:4. AABC=ADEF

2>
0

E

| Reasons
1. Given

2. Given
3. Given
4.SAS

B1:5. £C=<F
Ex. 2.

5. CPCTC

Given: GH||T], 21G]J=<HJG

G

Prove: IG=H]
Statements
1.GH|[T]

2. £1Gj=«H]G
3. £HGj=.I1}G
4. GJ=Gj
B2: 5. AIG]J=AHJG
B1: 6. 1G=H]

© 2010 www.letspracticegeometry.com

Reasons
1. Given
2. Given

Analysis:

Working backwards, the statement "Prove: LC=LF"
begs the key question ,"How can we show two
segments from two different triangles are
congruent?” The answer? CPCTC. This means that if
we can prove the triangles are congruent then
2C=£F because they are corresponding parts of
congruent triangles. So B1: 2C=£F by CPCTC. This
then begs the second key question, "How can show
two triangles are congruent?” This means B2 will be
AABC=ADEF by some congruence property. Which
one? Now we work forward and see we have.
AB=DE, £A=,D, and AC=DF which are all given,
This means AABC=ADEEF, which is B2, and the proof
is complete.

Analysis:

Working backwards, the statement "Prove: [G=H]"
begs the key question ,"How can we show two
segments from two different triangles are
congruent?” The answer? CPCTC. This means that if
we can prove the triangles are congruent then iG=A]
because they are corresponding parts of congruent
triangles. So B1 IG=H] by CPCTC. This then begs the
second key question, "How can I show two triangles
are congruent?” This means B2 will be AIG]J=AH]G
by some congruence property. Which one? Now we
work forward and see we have GH||T], and
£IG]J=<£H]JG, Given. We know when we see parallel

3. Alternate Interior lines we look for alternate interior or corresponding
4. Reflexive Property angles. We have alternate interior angles ZHGJ=£I]G.

5.ASA
6. CPCTC

We also have GJ as a shared side. This means
AIG]=AHJG by ASA, which is B2, and the proof is
complete.



VVTITE an anatysls OI eacn proor DEIOW.
1. Given: MN=PQ, NO=QR, and OM=RP

Analysis:
N Q
PZL \
M
R
0
Prove: £M=«P
Statements Reasons
1. MN=PQ 1. Given
2.NO=QR 2. Given
3. OM=RP 3. Given
B2:4. AMNO=APQR | 4.SSS
B1:5. zM=£P 5. CPCTC
2. Given: SU=0V Analysis:
S — Vv
Prove: ST=VT

Statements Reasons

1.SU=0V 1. Given

2. TU=TU 2. Reflexive Properties
B2:3. ASTU=AVUT 3.HL
B1:4.ST=VT 4. CPCTC
3. Given: AB||DE, C is the midpoint of AE Analysis:

D
A
C
E
B

Prove: BC=DC

Statements Reasons

1. AB=DE 1. Given

2. C is the midpoint of AE | 2. Given

3. L_BA(_I_%LDEC 3. Alternate Interior

4. AC=EC 4. Def. of Midpoint

5. 2ACB=£DCE 5. Vertical Angles
B2:6. AABC_EADEF 6. ASA
B1:7. BC=DC 7.CPCTC
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il 11 e missing mIiormaton i eacn proot. b, Ulvell: LZMNY=ZUYrN, dlld MN=UY

4. Given: GH=KL, £G=,K, and GI=K] 0
N
GM |
H 1] /71, M
Prove: MP=NO
Prove: HI=L] Statements Reg§ons
1. 1. Given
Statements | Reasons ==
—_— . 2. MN=0P 2.
;. GH=KL ; gfven 3 NP=NP 3
o -btven 4. AMNP=AOPN | 4.
3. GI=K] 3. 5. 5. CPCTC
4 4.SAS
5. HI=LJ 5.
6. Given: ST=VU 7. Given: AC=CE, DC=BC
D
J A
U C
S
B E
\'/
Prove: 2SVT=<2UTV Prove: 2B=+£D
Statements | Reasons Statements | Reasons
1. 1. Given 1. 1.
2. 2. Reflexive Property 2. 2. Given
3. 3.HL 3. 2ACB=«DCE 3.
4. 2SVT=2UTV 4, 4. AABC=ADEF 4,
5.2B=4D 5.

8. Given: GH|[JT, I is the midpoint of HK and 9. Given: MP=NP, MN1OP
GH=JT

M
0 P
. | . N/

Prove: £G=£]

Statements Reasons Prove: MO=ON

1. GH||JT 1. Statements Reasons
2.1is the midpoint of HK | 2.

3 3. Given 1 1. Given
4. HI=IK 4, 2.MN.LOP 2

5. 5. Corresponding 3. OP=0P 3

6. 6. SAS 4. AMOP=ANCP 4
7.£G=L] 7 5 5
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1V- Given: SU=VT

11.

Given: AB||DE, AE bisects BD

S A D
L\\ C
B E
v
Prove: ST=UV Prove: AC=EC
Statements Reasons Statements Reasons
1.50=VT 1. 1. 1.
2. 2. 2. 2. Given
3. 3.HL 3. £ABC= £EDC 3.
4. 4. CPCTC 4. 24ACB= £DCE 4.
5. 5. Def of Bisect
6. AABC=AEDC 6.
7. 7

12.

Given: GHJ|IJ , £ZH=¢] and GH=]]

/}\\\\/}\\\x
G 1 K

Prove: £GIH=ZIK]
Statements |

.2H=/]

13. Given: PMJ|NO, MNI.I PO,

/M\/N
o 0

O UTR W

14.Given: ST||WV, and ST=VW

S
Vv
U
T
W A

Prove: SU=«.WU

Statements Reasons

1. 1. Given

2. 2. Given

3. 3. Alternate Interior
4. £SUT=£LWUV 4.

5. 5. AAS

6. 6.
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Prove: PM=0ON
Statements Reasons
Reasons 1. PM||ON 1. .
1. Given 2. 2. Given
2 3. 2.PMO=2NOP 3.
3' 4. 4. Alternate Interior
) , 5. MO=M0O 5.
tsl. Alternate Interior 6. 6. ASA
6. CPCTC 7. 7.

15. Given: AB=CD, BC=DE, and AC=CE

Prove: 2ZA=/DCE

Statements  [Reasons =~~~

| &l

v
o
IR IR
l:Jl n|
c2! llw)

i Wi

. Given

v W




